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(54) COMPOSITE MAGNETIC HEAD 

(57) Abstract: 

PURPOSE: To prevent an electrostatic failure of an MR 
element by static electricity entering from the terminal 
side. 

CONSTITUTION: In the composite magnetic head 
having an MR head and an inductive head layered on a 
slider 2, a coil part 12 of the inductive head and an MR 
element 4 of the MR head or a conductor part connected 
to the element are shortcircuited by a material 13 of 10^ 
to lO^Qcm volume resistivity. Two diodes 18, 19 are 
provided between a pair of terminals 15a and 15b 
connected to the MR element 4 of the MR head. 
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(57) QUASI] 

1 0 » Q c moms 1 3 TfiMFSn« t^Jjfc, iSBMR 
16bt. 2'3©i^'i':t-Fl 8. 19€l«»**. 




to 



I 

#:aR*^ fl^filft*10' ~10' Q cm(0<»ST?fii|i& 

\^immtin'at^VL^mmM.^y kk^vit. 

y p ttB»mm.^y y :/^mmt^mtmmsm^^ 
y I'imm-snxii^^^mm^^y HK^vix. 

[000 1] 
[0 0 0 2] 

It, A-i<T'w;^i^ ■ n^y-i^mntomsm^^y 
[0 0 0 31 ^<r)mm^<Jiit^\zm^mxmnimt.ic, 

tt, F9-<:3'S^«ffik:^V»T. A-F5rWXi'*>&0 

[0 0 0 4] tttt)^. A-Fxw S» 
««fcJ;oT3iM«to6t±#U, («ffif) 



<2) 4*BB¥7-8642 2 

2 

mm Ui'-M^) Xttf?±^ (xbs/::^!^) fcA- 
Fx-fJ^i'lc^ttTiaSS^ViLttffiftS-rst, 

n^fn^^tAy F«c?«zyji^T«T, MRju^tMns 
:/5i^n>etTt«n&MR5)i^*t, *»*>«&««iiSEt 

[0 0 0 5] CtlfctJViTtt, *HtflHAfcJ;oT«e* 

T1*M¥4-2 1 9 1 6-^4>«C||^-rSJ;5C, MR 
«?4tt*aiD-^©»«*®-^rtMR*^04fe«« 

[0 0 0 6] *>a^««jitrsjiicj:u. saa^!!; F 

*iA-Fx><;^i'fc»MU&t*, T^w-XirSiiiio!)* 

mtii\m»^mtmsmi\znnsiiixx^^^mmii'& 
m\^xmmmmz»miti^^t\zi3i^, b«:*«oT, 

[0 0 0 7] "b-s i^tt, a^Ay H*fMffi-raiR (« 
m^SLif^am) xtii}i^-(:/i&iL<Dmz, JB?•!^-f f*» 

*ffiH:F5-f:/fflScg1fK:*t;«.j:t*ft6, StS'vyFO 
[0008] 

(D^mmttmsizm^Tmm^tift^ox^b^x. ss^ 

[0 009] 

s&(c. :^^mt. &m.±^m^sM»m»t(DMimfzts. 
H*<««$nr^«tt^a«S5'\-^Ffc*jviT. ± 

8Btii»lg|l»Rtt»^y F«>3^;Vffi2:a^&«l[^5!1B 
55tAy F«>«»ffitt3»«3R^XJ4-tnfcaasn«i!l«: 
» BRS, *«aStt*l0» ~10' QcmftSflUHTjaiS 
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(3 

3 

[0 0 10] tft:^^myi, mmi\zmmBmm»t<D 
[0 0 1 1] ^^\zmmit, isi^njsmss,^v H<on lo 

xtt^-nic««8Sla«5»*««<*«fitt*i o» --10 

T c, < 1 1) 1 ^ajKO^^-Y H timfi c t 

[0 0 12] 

Xfi-tHfcaitt^nsDWfiB*^ ■»:|9fiKJ*51 0» -1 20 
0» Qcm&^WBTfilSSnTVi-SWT. Sg^-f H 

[0 0 13] *»WK*V4T«, Tmm&ism 

[0 0 14] Sfc, *^Wfc*ViT«, SI^KiVB^Sl 
0'~10« Dcm;a:««fiTffilft-r«i*K. mfm 

[00 15] 

f7'^-y:LX> m\zn&mmss.^^v:fs^ sbs* 

-a-SMR^yHt. COABSMlKIE«ffl««^-\"> SO 



«>BB¥7-8 54 2 2 

[0 0 16] MR^v Ftt. ^«tsysigfc-€-n^n 

a, 3 b (ar, ABSffilfiJtiaH-6n««ffi3 aS 

$g«iiiee3a. »jiiiM(c^(t&n%mii3b$%4i@s 

3bi:»TS. ) d»l9BSnfcMR3R^4&^UTa: 

[0 0 17] MR5tl^4tt, -tOfi^:^Kd*J±S3ABS 
[SlK:^JL.TaBta:5J;5fcl8:tt5n«tt'bfc. 

©-<i»*t±iBAB sa 1 fcffitf<fc 5 t;^I:^nTVi^.. 
«tto«se*:frUT»«ie?jicis-&t-«-s*<oMR»ia 

[0 0 18] MR»KB» WAIi/'«--ra-^§© 

[0 0 19] %WeS3 a», -¥-C!)-«{ft;&<ABS91 
J: est? J; -5 »c UTM R «iF- 4 ©JfeMffi fcttS S tiT V5 
iS^ifi^imW^Z €B£©€t«S«S3b^©|BI 
fc«SS!*iSUT, ±EMR*^ 4 K-fe>;^««*aaf 

[0 0 2 0] -pSr, »lSI«ti3btt, MR*?^4©a« 

[0 0 2 1] -tur. rt^J^^^MR'sy HfcfeV>Ttt. ± 
SBMR*^ 4 *#«flLi.r)Jffl»tt*^SBl5 5fcfrlxT 

^2©«B^sBE^l3T7^:T8lE*ii^«. trit>«>-5$/-;w 

^ikmifl^ >^ir7-^ y^v H©«4i-W*»»tRIt:ti 
©»«^«iaJ:*»&^*X«*> 

[0 0 2 2] MR*^'4©TflJK:fi8«-en«.Sl©?|R 
««37 6tt. ±SB;^7'fi'2t®|IIJfcl8«JH8S^U 
T±EABSBlt-e©-JSSB8*-B-«a;3llOTv 
©AB SB Ur^USitfc;ty i'fiJ'sJgtET* 

[0 0 2 3] ^:nfc^isjUTia»t&ti4^©« 

2©»iaaan7 7tt, *0«l©»IRaazi76a:R 
«fc±EA B S H 1 fc*©-«*ft*1i-«.i: -5 fcUT, 
C:©AB S HI fc^L-SUCfc/t*; i'«'\M«LT«8{te. 
nxWi. ^E-LT, -t©ABSaiffll»C*ViT, C©« 

2 ©«»»«ii3i r 7 3 a b.%§m\z'mi-&tK 
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(4) 
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COO 2 4] ^y^l/T'^^^yYM, K|Et->- 

l/T«l S tiSSg 3 0»l!8a^n 7 9 1 ir J: o T± 
lEAB SB 1 fc»A.T?JE-Wirt*««WlClB»ffl««=?V 

CO 0 2 5] TJi^J-fe, m2<0»SSi8m3 7 7K^yi6lU 
Tffiasn«»3 0»ISaaa7 9tt, ±I2ABS|S1 

CO 0 2 6] IB©ffl«fl^£vy :/g. tt, ABS 
if l«Jt:fett4||2®}ltR8l^377 tSl3«)«|[g«a 

37 9 laoiBRi^tsJK ;i^f nfeasij-KBH^ns^^i' vf 
56^*»-5^-vy:/i«i ott, «2roiiiq««^37 7± 

TfeoT, ±mABS®l±D«2 0SiMma[^=I7 7i 
m 3 a)|»Bia^=i 7 9 a:0!>tt^lK>tir^eS 1 1 ic£««BBS 

[0 0 2 7] -tUT. Jil3»3«)»l|g«gta7 9i»2 

o?«iiai«t37 7 rottiBiaBfl-T»-5ati!i«i8-&af 1 1 ir 

tt, 21 ^m$m&^^ 1 1 SBl 0 Bty J; 5 C L/TX/t-f 
a'f;n 2B, Jrl3^3eo»lig«M379i«2©«ie 

7 7 wfcstt sn^fmia 1 3 >cj:oTa«>a* 
n (¥Sft*ti) TViS. -tLT, ±iaii3<D»Ka^si 

379©±fctt. ±E;^9'f^'2±fcaS3n-5MR's 

4*tjg*anTv»-5. 

[0 0 2 8] -tl/Til^f::. *SIMl«o^g^fflaiStAy H 

«#lK^^»m««^l»jJ:-r-5&»t, IBS3-f;H2 
&¥Sfl7f«*W)il 3 ft, «aBi«TfeVi«JSlgfii*l 
0» ~10» ncma««lSfcJ:oT«J«LTViS, 
SDv E«3-fJH 2iMRSR?4XI*-€-nC»t9$n 

[0 0 2 9] ±l2fli«fiSi**n 0« Qcm*«T»4 
[0 0 3 0] *»*»««iS©{W8^*««rr>«« 



i(7 



[0 0 3 1] tci5-e, »«^Tef£n««i«tt, (d 

*&atH2«>&toj5v*J;5C, atftR«ft«CJi.t3;*:€ 
[0 0 32] 



[0 0 3 3] mm. i^^^^iflmmmzmn^tnm^ 
«a<*i;**t. ±sB©*5;:*«ffia45i 0' -io» 

ibT-b, e»3-f;H 2 tMR5fl^4Xtt-¥-nfcajtt 
Rffitt:. 3^';l.ffiSt«, 10~3 0QS«fcD, *«W 

[0 0 3 4] ±^<i>mmrtt. imt&mmi o 

• ~10» Qcmft«*S**MHl3lc^as-a-«a: 
ffiiWio" ~io» ncmfe«ei 7*ra-fe;^s&j6 

K:3-bLT, MR*^4ICgS*8$niMRSS^l 5 
a. 1 E btEflka-fjH 2IC»g|!$nS3-f;>«?l 
6 a, 1 6 bi:Sfil&S1i:*J:5teLTt>J:Vi. dOJ: 

[0035] mmm2 

^r#fc»aafcJ:^lMRstlT4ro|(|fl«««li!a^rs 

:t*fc, MR35^-4Kffctt3n«*B^WK2^C!>^^-f:^- 

^:/A.y l«©H^R«-¥-«>KW»«l«-r», ft© 

[0 0 3 6] IS 6Rt^B6 ICa^T.}: 3 

\Z, SI 1 ©»KaS[3 7 6 t » 2 ®»R«[a3 7 7 1 1 
J; o T»*a*n*:M RS|{^4 n4-«©MR 

«i^i5a. iBbrac, 7y-Ht?t)y-H*<-tn-e 

8. I 9*ttt^fcSS«$nTVi*, 
[0 0 3 7] ji«x H^-f :^SI««fi8TMR|R^4©i6 
f^«BEW, 0. 1~0. 4VejEt?*«©T> ^'-frt- 
«? PI 8. 1 9C«in««««, R««t!CcO. HEttfflW 
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(5 

7 

H18, 1 9 0gt/tli^$<«cD. «ST^MA>&©»«» 
4SL«£^^-f5t— P 1 8. 1 9 0tJ:^T?«EUTU*Vi» 

18, 1 9fcJ:oTaRMR3lH'4 0»«««*iB8±a 

[0 0 3 8] ai^, MRSR?^4|«fc»«5t*«»m$n& 2(7 
«^«, MR9!?^4<Dlgj?*t»:i Onmt#«k:»<. 

S»TMRiR7^43itaf»fftjBc:-r. l/j>>U 

tt. MRjaTWfc^'-fjf-HlS. 19*aiSibTVi« 

(^■^ 4©»«iR«dtiiaisti-&, Eea'fjn2tt, 

»fL?SV>»:«i, Stt|Se3-f;H 2<0«^WlC^r^:t- 
[0 0 3 9] tC^T, H18, 1 9tt, Ay a? 

y He«:<o/hfflfl:te^tL. raet)i*. MR 
*7-4<Dj(l|^l 5 a. 1 5b«rtJK:^'>f:i'-l«l 8. 1 

9*2 t33tj«icfttrr« c a:*te«ft&^jf . ^.-otm 
[0040] siaggiia 

* [0 0 4 1] r^*3%, H7fcjs-rj:5fc. I2e3-f;i' 

1 2iMRSR?^4Xtt-e*lfc»»Sn-5?*«iffl**, 
ffijft*! 0« --lO* t3cm;ia:4i»RJCj;oT«5fl?^ra 
38JMJ6*n«fc*{c:, MRJS^-l 5 a. 15bmtC2o 
«)5''f;f-Hl8. 1 9*JS5«3nft:«jgtSnTl'i 
Bl7Ttt, frSlgSt^lC ~10« Qcni;i:«ift 
HCASgtft (^WTttlMOaJO &^^#2 0^f^ 
T. 5fe<©5IMWlt5?JS«2 0«fCAy Htl^- 45 

[0 0 4 2] Bl7»c^fJ;5fc. 8Be3'f;n 2i:MR 
«T4Xtt-ttlfc:att$n«««:fl5«, «:«^J*510 
» ~10» Qcmtt*i»HKJ;^T#*-?ffl«fil8U, 
JLr)MR«|^l 5 a, 1 5 braiC2'P©*'-f :j— H 1 
8, 1 9*»lKbTV>«C0T, Ay HOBWffiOKXBH 
7-f ::'«Lfl:®BRfc»«ft)0tE«3<;i/ia^i 6 a. l 6 
b tMRJS^l 5 a. 1 5 b«lr»H:l.5-fn*>— ^SrtjROt 
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8 

[0043] 

l^©ffi^S«aAy KCJofltf, -f ytf^T-^ :^Ay H 
©n-f^WaStMRAy HOMRsR^-Xtt-tnJcSittSn 
«#»af flcftfigi* 10' - 1 0 • Q c m;fe«4*SI 
T?fi»$nTVi«©T, Ay HoffMSORXtth'^-f:/ 

RSR^Atggn^rtCJaD, ^ttMR9R^©»««« 

[0 0 4 4] $fc, *«?^roa^ai«aAy nt^fevir 

fcAy H^ffflfWBXttH^-f !/»35:©|»k:MR«^a: 

»3lf^«§^*tJ^^^;a^>!^i:^Tt>. ■t©»«a«E;jft:*:s 
R«^a-r« c: < ^'-f h ©sttt 

[0 0 4 5] *«?^0«^S!«»Ay Hfc^5r>T 

tt, -Y>^i':r-f ::''Ay ]4©3-f;l^tMRAy HOM 

R5)i^xtt*nfc»«sn«J»«ea*, •»ttgM*i 0 

• ~10» ^cmU^WSX'^^^^izMz. MR* 
?}cSR3n«MRffl7^raic^ft:< i«b 1 r>fil±©i^-< 
H«l2WTVi-5©-C. Ay H©Sftt©BXttH9'f 

yffl3i©i»icMR«?j; rJ»«^*tJ^^t;a^« t UT 
t), iee3>r;i<Bi^Rig7*iisi&a]6^6«ti^K:isis 

m 1 ] 1 ©ix^«^Ay H©sisi£^iofSB 

[BI2] ffitt*<:*:T!«-5tSi:^T*-64:«Ot|«©Wf 

[H3] MR«8?ta-rjV«^-€<*2afi«^l 0« ~1 
0' ncm;5:«S-CSIS5**^5fcUfc||Jfi«l®fi 
^MJKSlAy l<©mHTa6<&. 

IH4] MRJl8Tt=i-fJI.Ji!|?*^«aiSi?i3pl 0» ~1 
0» Ocm:&:«HTS«$«6J;5fcUitS?a«Il®a 
^S»StAy H©»ffflaT*«.. 

[B6] ^(^2©1K^SttAAy KraerffiBTft^. 

[Ea 6 ] mm 2 ©ttt^aiatiiA y h ©lESfHTab^. 

[H7] ^0!|3©«^£a^Ay H©lffPiBT%«. 
[«F^»iM] 



1 • • 


• ABSB 


2 • • 




3 a • 




3b • 


' -mnm 


4 • • 


•MR*^ 
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(6) 



9 

6 • • -fflicKfiaffi^^y 

7 • • '%2<awsm§^nr 
9 • • -^aoiitta^ny 
1 2 • • • lafea-r 

1 3 • • • >t)|{Qe 0' 



15 a, 15b' 
16a. 18b' 
1 7, 1 8 



4*88^7 - 8 5 4 2 2 



• • » 



— 10* Qcm?i 



[01] [BI3] 
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